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Outbreak of West Nile-Like Viral Encephalitis — New York, 1999 


An outbreak of arboviral encephalitis was first recognized in New York City in late 
August and has since been identified in neighboring counties in New York state. Al- 
though initially attributed to St. Louis encephalitis (SLE) virus based on positive sero- 
logic findings in cerebrospinal fluid (CSF) and serum samples using a virus-specific 
IgM-capture enzyme-linked immunosorbent assay (ELISA), the cause of the outbreak 
has been confirmed as a West Nile-like virus based on the identification of virus in 
human, avian, and mosquito samples. 

On August 23, 1999, an infectious disease physician from a hospital in northern 
Queens contacted the New York City Department of Health (NYCDOH) to report two 
patients with encephalitis. On investigation, NYCDOH initially identified a cluster of six 
patients with encephalitis, five of whom had profound muscle weakness (with axonal 
neuropathy by electromyelogram and requiring respiratory support [n=four]). Testing 
of these initial cases by IgM-capture ELISA for antibodies to the common North 
American arboviruses was positive for SLE virus on September 3 at CDC. Eight of the 
earliest case-patients were residents of a 2-by-2-mile area in northern Queens. On the 
basis of these findings, aerial and ground applications of mosquito adulticides and 
larvacides were instituted in northern Queens and South Bronx on September 3. 

To define the geographic extent of the outbreak, NYCDOH initiated active surveil- 
lance on August 30, and the Westchester County Department of Health and the Nas- 
sau County Department of Health initiated active surveillance on September 3. 
Surveillance is also ongoing in surrounding areas. A clinical case is defined as a pre- 
sumptive diagnosis of viral encephalitis with or without muscle weakness or acute 
flaccid paralysis, Guillain-Barré syndrome, aseptic meningitis, or presence of the clini- 
cal syndrome characterizing the initial cluster of cases in a patient presenting after 
August 1. 

Before and concurrent with this outbreak, local health officials observed increased 
fatalities among New York City birds, especially crows. During September 7-9, offi- 
cials of the Bronx Zoo noted the deaths of a cormorant, two captive-bred Chilean flam- 
ingoes, and an Asian pheasant. Necropsies performed on these birds at the zoo 
revealed varying degrees of meningo-encephalitis and severe myocarditis. Tissue 
specimens from these birds and a crow with pathologic evidence of encephalitis from 
New York state were sent to the U.S. Department of Agriculture National Veterinary 
Services Laboratories (NVSL) in Ames, lowa, on September 10 to be tested for com- 
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mon avian pathogens and the equine encephalitis viruses; all tests were negative. 
NVSL isolated viruses from the birds’ tissues and forwarded them to CDC on Septem- 
ber 20 for identification and characterization 

Testing at CDC on September 23 by polymerase chain reaction (PCR) and DNA se- 
quencing of these isolates indicated that they were closely related to West Nile virus 
(WNV), which has never been isolated in the western hemisphere. In other tests at 
CDC, flavivirus antigen was detected in one of the autopsy specimens by immunohis- 
tochemistry, and a West Nile-like virus genomic sequence identical to that derived 
from the bird isolates was observed in a human brain specimen from an encephalitis 
case. Concurrently, specimens of brain tissue from three human encephalitis cases, 
forwarded by the New York State Department of Health to the University of California, 
Irvine, were reported as positive for West Nile-like virus sequence by genomic analy- 
sis. All serum/CSF specimens reactive to SLE by IgM ELISA were positive by WNV 
ELISA with higher positive/negative ratios than to SLE, and an additional 10 borderline 
and eight negative samples were positive for antibody to WNV. 

As of September 28, a total of 17 confirmed and 20 probable human cases (7) and 
four deaths have been reported from New York City (25 cases) and the surrounding 
counties of Westchester (eight) and Nassau (four). The four deaths occurred among 
persons aged >68 years. One case-patient with onset in late August reported a history 
of travel to Africa completed in June 1999; none of the remaining case-patients had 
traveled during the incubation period to areas where WNV is known to be endemic. 
Two of the Westchester County case-patients had no reported travel history to New 
York City or other areas in which WNV previously had been detected. 

Onset dates ranged from August 5 to September 16 (Figure 1), although no cases 
had onset in New York City after contro! measures were extended to the entire city on 
September 11. The median age of case-patients was 71 years (range: 15-87 years), 
with the most severe clinical cases and all fatalities occurring among older persons. 


FIGURE 1. Seropositive cases of West Nile-like virus, by week of onset — New York, 1999 
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Vector control measures initiated in northern Queens and South Bronx on Septem- 
ber 3 were followed by a city-wide pesticide application after laboratory confirmation 
of encephalitis in a Brooklyn resident with no travel history to Queens and confirma- 
tion of an additional two cases in South Bronx. According to the latest ongoing popu- 
lation estimates from a city-wide mosquito surveillance program, the host-seeking 
adult Culex pipiens mosquito population has been reduced substantially by the con- 
trol operation. Following the confirmation of human cases in Westchester and Nassau 
counties and detection of virus in adult Culex pipiens and Aedes vexans mosquitoes 
and in a deceased bird from a nearby area in Connecticut, insecticide application has 
been initiated in these areas to reduce the mosquito population. Surveillance of wild 
birds and/or sentinel chickens was instituted to assess WNV distribution in the region. 

Emergency telephone hotlines were established in New York City on September 3 
and in Westchester County on September 21 to address public inquiries about the 
encephalitis outbreak and pesticide application. As of September 28, approximately 
130,000 calls have been received by the New York City hotline and 12,000 by the 
WCDH hotline. Approximately 300,000 cans of DEET-based mosquito repellant were 
distributed citywide through local firehouses, and 750,000 public health leaflets were 
distributed with information about personal protection against mosquito bites. Recur- 
ring public messages were announced on radio, television, on the New York City and 
WCDH World-Wide Web sites, and in newspapers, urging personal protection against 
mosquito bites, including limiting outdoor activity during peak hours of mosquito ac- 
tivity, wearing long-sleeved shirts and long pants, using DEET-based insect repellents, 
and eliminating any potential mosquito breeding niches. Spraying schedules also 
were publicized with recommendations for persons to remain indoors while spraying 
occurred to reduce pesticide exposure. Mosquito surveillance will continue until the 
first frost in New York City; Westchester, Nassau, Rockland, and Suffolk counties; and 
Connecticut. Surveillance for new human WNV cases will be conducted until several 
weeks after the first frost, when mosquito activity is expected to subside. 

Reported by: D Asnis, MD, R Conetta, MD, G Waldman, MD, A Teixeira, MD, Flushing Hospital, 
Queens; New York City acute care hospitals and microbiology laboratories; T McNamara, DVM, 
Wildlife Conservation Society; A Fine, MD, M Layton, MD, J Miller, MD, D Cimini, MPH, 
M Camilo Vargas, DVM, A Inglesby, MD, A Labowitz, K Bornschlegel, MPH, B Maldin, E Samoff, 
MPH, D Haddow, and the New York City Outbreak Investigation Team; S Mullin, MSW, J Gadd, 
MPP. E Giebelhaus, MPP. L Masuch, MSW, A Sher, M Foggin, BJ Mojica, N Cohen, MD, | Weis 
fuse, MD, R Bhalla, MD, E Lee, MD, D Malebranche, MD, G Sacajiu, MD, A Sharma, MD, 
A Ramon, MD, | Poshni, PhD, H Stirling, MPH, A Goldberg, New York City Dept of Health; 
J Hauer, MHS, Mayor's Office of Emergency Management, New York City; A Huang, MD, 
A Rosenberg, MD, P Yang-Lewis, MPH, HN Adel, MD, Westchester County Health Dept; 
K Gaffney, MD, A Greenberg, MD, B Smith, M Sherman, Div of Environmental Health and 
Disease Control, Nassau County Dept of Health; W Stone, Dept of Environmental Conservation; 
A Novello, MD, D White, PhD, D Morse, MD, K Spitainy, MD, R Gallo, H Leib, S Wong, MD, 
L Grady, MD, P Smith, MD, State Epidemiologist, New York State Dept of Health. M Cartter, MD, 
J Hadler, MD, Connecticut State Health Dept. WI Lipkin, MD, T Briese, PhD, XY Jia, MD, 
Emerging Diseases Laboratory, Univ of California, Irvine. National Veterinary Svcs Laboratories, 
Animal and Plant Health Inspection Svc, US Dept of Agriculture, Ames, lowa. State Br, Div of 
Applied Public Health Training, Epidemiology Program Office; Meningitis and Special Pathogens 
Br, Div of Viral and Rickettsial Diseases, and Arbovirus Diseases Br, Div of Vector Borne Infec- 
tious Diseases, National Center for Infectious Diseases; and EIS officers, CDC. 

Editorial Note: WNV is a flavivirus belonging taxonomically to the Japanese encepha- 
litis subgroup that includes the serologically closely related SLE virus, Kunjin virus, 
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Murray Valley encephalitis virus, and others. WNV was first isolated in the West Nile 
Province of Uganda in 1937 (2). The first recorded epidemics occurred in Israel during 
1950-1954 and in 1957. Epidemics have been reported in Europe in the Rhone delta of 
France in 1962 and in Romania in 1996 (3-5 ). The largest recorded epidemic occurred 
in South Africa in 1974 (6). It is unclear whether the virus that caused this outbreak is 
a previously identified strain of WNV or a new variant. 

The genomic sequences identified to date from a human brain, virus isolates from 
z00 birds, and viruses isolated from a dead crow and two mosquito pools from Con- 
necticut appear identical. Based on preliminary serologic testing, this outbreak was 
originally believed to be caused by the SLE virus. SLE and West Nile viruses are an- 
tigenically related, and cross reactions are observed with some serologic tests. Re- 
sults of PCR-based sequencing that identified WNV prompted more specific testing. 
The IgM-capture ELISA used in testing serum/CSF samples in this outbreak is rapid, 
sensitive, and quantitative. The limitations of some serologic assays emphasize the 
importance of isolating the flavivirus from entomologic, clinical, or veterinary mate- 
rial. The availability of virus isolates and genomic sequences from birds and human 
brain tissue permitted the discovery of this West Nile-like virus in North America. Al- 
though it is not known when and how a West Nile-like virus was introduced into North 
America, international travel of infected persons to New York or transport by imported 
infected birds may have played a role. 

WNV can infect a wide range of vertebrates, but in humans it usually produces 
either asymptomatic infection or mild febrile disease. Within its normal geographic 
distribution of Africa, the Middle East, western Asia, and Europe, WNV has not been 
documented to cause epizootics in birds; crows with antibodies to WNV are common, 
suggesting that asymptomatic or mild infection usually occurs among crows in those 
regions. Similarly, substantial bird virulence of SLE virus has not been reported. 
Therefore, an epizootic producing high mortality in crows and other bird species is 
unusual for either WNV or SLE virus and may represent introduction to a native bird 
population or a new virulent strain. For both viruses, migratory birds may play an 
important role in the natural transmission cycles. 

Like SLE virus, WNV is transmitted principally by Culex species mosquitoes, but 
also can be transmitted by Aedes, Anopheles, and other species. The predominance 
of urban Culex mosquitoes trapped during this outbreak suggests an important role 
for this species. Enhanced monitoring through surveillance for early detection of this 
virus outside of the affected area will be crucial to guide extension of control measures. 
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Achievements in Public Health, 1900-1999 


Healthier Mothers and Babies 


At the beginning of the 20th century, for every 1000 live births, six to nine women 
in the United States died of pregnancy-related complications, and approximately 
100 infants died before age 1 year (7,2). From 1915 through 1997, the infant mortality 
rate declined >90% to 7.2 per 1000 live births, and from 1900 through 1997, the mater- 
nal mortality rate declined almost 99% to <0.1 reported death per 1000 live births 
(7.7 deaths per 100,000 live births in 1997) (3) (Figures 1 and 2). Environmental inter- 
ventions, improvements in nutrition, advances in clinical medicine, improvements in 
access to health care, improvements in surveillance and monitoring of disease, in- 
creases in education levels, and improvements in standards of living contributed to 
this remarkable decline (7). Despite these improvements in maternal and infant mor- 
tality rates, significant disparities by race and ethnicity persist. This report summarizes 
trends in reducing infant and maternal mortality in the United States, factors contrib- 
uting to these trends, challenges in reducing infant and maternal mortality, and pro- 
vides suggestions for public health action for the 21st century. 


FIGURE 1. Infant mortality rate,* by year — United States, 1915-1997 
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FIGURE 2. Maternal mortality rate,* by year — United States, 1900-1997 
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infant Mortality 


The decline in infant mortality is unparalleled by other mortality reduction this cen- 
tury. If turn-of-the-century infant death rates had continued, then an estimated 500,000 
live-born infants during 1997 would have died before age 1 year; instead, 28,045 in- 
fants died (3). 

In 1900 in some U.S. cities, up to 30% of infants died before reaching their first 
birthday (7). Efforts to reduce infant mortality focused on improving environmental 
and living conditions in urban areas (7). Urban environmental interventions (e.g., 
sewage and refuse disposal and safe drinking water) played key roles in reducing in- 
fant mortality. Rising standards of living, including improvements in eccnomic and 
education levels of families, helped to promote health. Declining fertility rates also 
contributed to reductions in infant mortality through longer spacing of children, 
smaller family size, and better nutritional status of mothers and infants (7). Milk pas- 
teurization, first adopted in Chicago in 1908, contributed to the control of milkborne 
diseases (e.g., gastrointestinal infections) from contaminated milk supplies. 

During the first three decades of the century, public health, social welfare, and clini- 
cal medicine (pediatrics and obstetrics) collaborated to combat infant mortality (7). 
This partnership began with milk hygiene but later included other public health issues. 
In 1912, the Children’s Bureau was formed and became the primary government 
agency to work toward improving maternal and infant welfare until 1946, when its role 
in maternal and child health diminished; the bureau was eliminated in 1969 (7). A 
proponent of the Children’s Bureau was Martha May Eliot (see box, page 851). The 
Children’s Bureau defined the problem of infant mortality and shaped the debate over 
programs to ameliorate the problem. The bureau also advocated comprehensive ma- 
ternal and infant welfare services, including prenatal, natal, and postpartum home vis- 
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Martha May Eliot, M.D. 


Martha May Eliot (April 7, 1891—-February 14, 1978), 
a pioneer in maternal and child health, was a leading 
pediatrician and an important architect of postwar 
programs for maternal and child health. Born into a 
prominent family in Dorchester, Massachusetts, Eliot 
graduated from Radcliffe College and afterward 
worked for 1 year in the Social Service Department at 
Massachusetts General Hospital. In 1918, she gradu- 
ated from medical school at Johns Hopkins Univer- 
sity. She taught at Yale University’s department of 
pediatrics from 1921 to 1935. For most of these years, 
Dr. Eliot also directed the National Children’s Bureau 
Division of Child and Maternal Health (1924-1934). 
She later accepted a full-time position at the bureau, 
becoming bureau chief in 1951. In 1956, she left the bureau to become department 
chairman of child and maternal health at Harvard University School of Public 
Health. 

As early as her second year of medical school, Dr. Eliot hoped to become “some 
kind of social doctor” (7). Her first important research—community studies of rick- 
ets in New Haven, Connecticut, and Puerto Rico—explored issues at the heart of 
social medicine. The studies, undertaken with Edwards A. Park, M.D., and funded 
by the Children’s Bureau, sought to prevent a disease with potentially fatal conse- 
quences for both child development and maternal safety. Drs. Eliot and Park estab- 
lished that public health measures (dietary supplementation with vitamin D) could 
prevent and reverse the early onset of rickets (2-4). 

During her tenure at the Children’s Bureau, Dr. Eliot helped establish govern- 
ment programs that implemented her ideas about social medicine. In 1934, Dr. Eliot 
and the Children’s Bureau drafted most of the Social Security Act’s language deal- 
ing with maternal and child health. During World War Il, she administered the 
Emergency Maternity and Infant Care program, which provided maternity care for 
>1 million servicemen’s wives. After the war, she held influential positions in both 
the World Health Organization and United Nations Children’s Fund (UNICEF). 

Dr. Eliot’s service to public health earned her many honors. She was one of the 
first women admitted into the American Pediatric Society; she received that organi- 
zation’s top honor, the Howland Medal. In 1947, she became the first woman 
elected president of the American Public Health Association (APHA); she also was 
the first woman to receive APHA’s Sedgwick Memorial Medal; and in 1964, APHA 
established the Martha May Eliot Award, an annual prize recognizing achievements 
in maternal and child health. 
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its by health-care providers. By the 1920s, the integration of these services changed 
the approach to infant mortality from one that addressed infant health problems to an 
approach that included infant and mother and prenatal-care programs to educate, 
monitor, and care for pregnant women. 

The discovery and widespread use of antimicrobial agents (e.g., sulfonamide in 
1937 and penicillin in the 1940s) and the development of fluid and electrolyte replace- 
ment therapy and safe blood transfusions accelerated the declines in infant mortality; 
from 1930 through 1949, mortality rates declined 52% (4). The percentage decline in 
postneonatal (age 28-364 days) mortality (66%) was greater than the decline in neona- 
tal (age 0-27 days) mortality (40%). From 1950 through 1964, infant mortality declined 
more slowly (7). An increasing proportion of infant deaths were attributed to perinatal 
causes and occurred among high-risk neonates, especially low birth weight (LBW) and 
preterm babies. Although no reliable data exist, the rapid decline in infant mortality 
during earlier decades probably was not influenced by decreases in LBW rates be- 
cause the decrease in mortality was primarily in postneonatal deaths that are less 
influenced by birthweight. Inadequate programs during the 1950s—1960s to reduce 
deaths among high-risk neonates led to renewed efforts to improve access to prenatal 
care, especially for the poor, and to a concentrated effort to establish neonatal 
intensive-care units and to promote research in maternal and infant health, including 
research into technologies to improve the survival of LBW and preterm babies. 

During the late 1960s, after Medicaid and other federal programs were imple- 
mented, infant mortality (primarily postneonatal mortality) declined substantially (5). 
From 1970 to 1979, neonatal mortality plummeted 41% (Table 1) because of techno- 
logic advances in neonatal medicine and in the regionalization of perinatal services; 
postneonatal mortality declined 14%. During the early to mid-1980s, the downward 
trend in U.S. infant mortality slowed (6). However, during 1989-1991, infant mortality 
declined slightly faster, probably because of the use of artificial pulmonary surfactant 
to prevent and treat respiratory distress syndrome in premature infants (7). During 
1991-1997, infant mortality continued to decline primarily because of decreases in 
sudden infant death syndrome (SIDS) and other causes 


TABLE 1. Percentage reduction in infant, neonatal, and postneonatal mortality, by 
year — United States, 1915-1997* 





Percentage reduction in mortality 





infant Neonatal Postneonatal 
Year (aged 0-364 days) (aged 0-27 days) (aged 28-364 days) 
1915-1919 13% 7% 19% 
1920-1929 21% 11% 31% 
1930-1939 26% 18% 35% 
1940-1949 33% 26% 46% 
1950-1959 10% 7% 15% 
1960-1969 20% 17% 27% 
1970-1979 35% 41% 14% 
1980-1989 22% 27% 12% 
1990-1997 22% 17% 29% 
1915-1997 93% 89% 96% 


*Percentage reduction is calculated as the reduction from the first year of the time period to 
the last year of the time period. 
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Although improvements in medical care were the main force for declines in infant 
mortality during the second half of the century, public health actions played a role. 
During the 1990s, a >50% decline in SIDS rates (attributed to the recommendation that 
infants be placed to sleep on their backs) has helped to reduce the overall infant mor- 
tality rate (8). The reduction in vaccine-preventable diseases (e.g., diphtheria, tetanus, 
measles, poliomyelitis, and Haemophilus influenzae type b meningitis) has reduced 
infant morbidity and has had a modest effect on infant mortality (9). Advances in 
prenatal diagnosis of severe central nervous system defects, selective termination of 
affected pregnancies, and improved surgical treatment and management of other 
structural anomalies have helped reduce infant mortality attributed to these birth de- 
fects (10,11). National efforts to encourage reproductive-aged women to consume 
foods or supplements containing folic acid could reduce the incidence of neural tube 
defects by half (72). 


Maternal Mortality 

Maternal mortality rates were highest in this century during 1900-1930 (2). Poor 
obstetric education and delivery practices were mainly responsible for the high num- 
bers of maternal deaths, most of which were preventable (2). Obstetrics as a special- 
ity was shunned by many physicians, and obstetric care was provided by poorly 
trained or untrained medical practitioners. Most births occurred at home with the 
assistance of midwives or general practitioners. Inappropriate and excessive surgical 
and obstetric interventions (e.g., induction of labor, use of forceps, episiotomy, and 
cesarean deliveries) were common and increased during the 1920s. Deliveries, includ- 
ing some surgical interventions, were performed without following the principles of 
asepsis. As a result, 40% of maternal deaths were caused by sepsis (half following 
delivery and half associated with illegally induced abortion) with the remaining deaths 
primarily attributed to hemorrhage and toxemia (2). 

The 1933 White House Conference on Child Health Protection, Fetal, Newborn, and 
Maternal Mortality and Morbidity report (73) demonstrated the link between poor 
aseptic practice, excessive operative deliveries, and high maternal mortality. This and 
earlier reports focused attention on the state of maternal health and led to calls for 
action by state medical associations (73). During the 1930s—1940s, hospital and state 
maternal mortality review committees were established. During the ensuing years, 
institutional practice guidelines and guidelines defining physician qualifications 
needed for hospital delivery privileges were developed. At the same time, a shift from 
home to hospital deliveries was occurring throughout the country; during 1938-1948, 
the proportion of infants born in hospitals increased from 55% to 90% (714). However, 
this shift was slow in rural areas and southern states. Safer deliveries in hospitals 
under aseptic conditions and improved provision of maternal care for the poor by 
states or voluntary organizations led to decreases in maternal mortality after 1930. 
Medical advances (including the use of antibiotics, oxytocin to induce labor, and safe 
blood transfusion and better management of hypertensive conditions during preg- 
nancy) accelerated declines in maternal mortality. During 1939-1948, maternal mortal- 
ity decreased by 71% (14 ). The legalization of induced abortion beginning in the 1960s 
contributed to an 89% decline in deaths from septic illegal abortions (75 ) during 1950- 
1973. 
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Since 1982, maternal mortality has not declined (76). However, more than half of 
maternal deaths can be prevented with existing interventions (77 ). In 1997, 327 mater- 
nal deaths were reported based on information on death certificates; however, death 
certificate data underestimate these deaths, and the actual numbers are two to three 
times greater. The leading causes of maternal death are hemorrhage, including hem- 
orrhage associated with ectopic pregnancy, pregnancy-induced hypertension (toxe- 
mia), and embolism (77). 


Challenges for the 21st Century 

Despite the dramatic decline in infant and maternal mortality during the 20th cen- 
tury, challenges remain. Perhaps the greatest is the persistent difference in maternal 
and infant health among various racial/ethnic groups, particularly between black and 
white women and infants. Although overall rates have plummeted, black infants are 
more than twice as likely to die as white infants; this ratio has increased in recent 
decades. The higher risk for infant mortality among blacks compared with whites is 
attributed to higher LBW incidence and preterm births and to a higher risk for death 
among normal birthweight infants (>5 Ibs, 8 oz [>2500 g]) (78). American Indian/ 
Alaska Native infants have higher death rates than white infants because of higher 
SIDS rates. Hispanics of Puerto Rican origin have higher death rates than white infants 
because of higher LBW rates (79). The gap in maternal mortality between black and 
white women has increased since the early 1900s. During the first decades of the 20th 
century, black women were twice as likely to die of pregnancy-related complications 


as white women. Today, black women are more than three times as likely to die as 
white women. 


During the last few decades, the key reason for the decline in neonatal mortality 
has been the improved rates of survival among LBW babies, not the reduction in the 
incidence of LBW. The long-term effects of LBW include neurologic disorders, learning 
disabilities, and delayed development (20). During the 1990s, the increased use of 
assisted reproductive technology has led to an increase in multiple gestations and a 
concomitant increase in the preterm delivery and LBW rates (27). Therefore, in the 
coming decades, public health programs will need to address the two leading causes 
of infant mortality: deaths related to LBW and preterm births and congenital anoma- 
lies. Additional substantial decline in neonatal mortality will require effective strate 
gies to reduce LBW and preterm births. This will be especially important in reducing 
racial/ethnic disparities in the health of infants. 

Approximately half of all pregnancies in the United States are unintended, includ- 
ing approximately three quarters among women aged <20 years. Unintended preg- 
nancy is associated with increased morbidity and mortality for the mother and infant. 
Lifestyle factors (e.g., smoking, drinking alcohol, unsafe sex practices, and poor nutri- 
tion) and inadequate intake of foods containing folic acid pose serious health hazards 
to the mother and fetus and are more common among women with unintended preg- 
nancies. In addition, one fifth of all pregnant women and approximately half of 
women with unintended pregnancies do not start prenatal care during the first trimes- 
ter. Effective strategies to reduce unintended pregnancy, to eliminate exposure to un- 
healthy lifestyle factors, and to ensure that all women begin prenatal care early are 
important challenges for the next century. 
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Compared with the 1970s, the 1980s and 1990s have seen a lack of decline in ma- 
ternal mortality and a slower rate of decline in infant mortality. Some experts consider 
that the United States may be approaching an irreducible minimum in these areas. 
However, three factors indicate that this is unlikely. First, scientists have believed that 
infant and maternal mortality was as low as possible at other times during the century, 
when the rates were much higher than they are now. Second, the United States has 
higher maternal and infant mortality rates than other developed countries; it ranks 
25th in infant mortality (22) and 21st in maternal mortality (23). Third, most of the 
U.S. population has infant and maternal mortality rates substantially lower than some 
racial/ethnic subgroups, and no definable biologic reason has been found to indicate 
that a minimum has been reached. 

To develop effective strategies for the 21st century, studies of the underlying fac- 
tors that contribute to morbidity and mortality should be conducted. These studies 
should include efforts to understand not only the biologic factors but also the social, 
economic, psychological, and environmental factors that contribute to maternal and 
infant deaths. Researchers are examining “fetal programming”—the effect of uterine 
environment (e.g., maternal stress, nutrition, and infection) on fetal development and 
its effect on health from childhood to adulthood. Because reproductive tract infections 
(e.g., bacterial vaginosis) are associated with preterm birth, development of effective 
screening and treatment strategies may reduce preterm births. Case reviews or audits 
are being used increasingly to investigate fetal, infant, and maternal deaths; they fo- 
cus on identifying preventable deaths such as those resulting from health-care system 
failures and gaps in quality of care and in access to care. Another strategy is to study 
cases of severe morbidity in which the woman or infant did not die. More clinically 
focused than reviews or audits, such “near miss” studies may explain why one 
woman or infant with a serious problem died while another survived. 

A thorough review of the quality of health care and access to care for all women 
and infants is needed to avoid preventable mortality and morbidity and to develop 
public health programs that can eliminate racial/ethnic disparities in health. Precon- 
ception health services for all women of childbearing age, including healthy women 
who intend to become pregnant, and quality care during pregnancy, delivery, and the 
postpartum period are critical elements needed to improve maternal and infant out- 
comes (see box, page 856). 

Reported by: Division of Reproductive Health, National Center for Chronic Disease Prevention 
and Health Promotion, CDC. 
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Opportunities to Reduce Maternal and Infant Mortality 


Prevention measures to reduce maternal and infant mortality and to promote 
the health of all childbearing-aged women and their newborns should start before 
conception and continue through the postpartum period. Some of these prevention 
measures include the following: 


Before conception 

¢ Screen women for health risks and pre-existing chronic conditions such as dia- 
betes, hypertension, and sexually transmitted diseases. 
Counsel women about contraception and provide access to effective family 
planning services (to prevent unintended pregnancies and unnecessary abor- 
tions). 
Counsel women about the benefits of good nutrition; encourage women espe- 
cially to consume adequate amounts of folic acid supplements (to prevent 
neural tube defects) and iron. 

e Advise women to avoid alcohol, tobacco, and illicit drugs. 

e Advise women about the value of regular physical exercise. 


During pregnancy 

e Provide women with early access to high-quality care throughout pregnancy, 
labor, and delivery. Such care includes risk-appropriate care, treatment for com- 
plications, and the use of antenatal corticosteroids when appropriate. 
Monitor and, when appropriate, treat pre-existing chronic conditions. 
Screen for and, when appropriate, treat reproductive tract infections including 
bacterial vaginosis, group B streptococcus infections, and human immunodefi- 
ciency virus. 
Vaccinate women against influenza, if appropriate. 
Continue counseling against use of tobacco, alcohol, and illicit drugs. 
Continue counseling about nutrition and physical exercise. 
Educate women about the early signs of pregnancy-related problems. 


During postpartum period 
Vaccinate newborns at age-appropriate times. 
Provide information about well-baby care and benefits of breastfeeding. 
Warn parents about exposing infants to secondhand smoke. 
Counsel parents about placing infants to sleep on their backs. 
Educate parents about how to protect their infants from exposure to infectious 
diseases and harmful substances. 
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National Child Health Month — October 1999 


Since 1992, the American Academy of Pediatrics (AAP) has designated October 
as Child Health Month to increase public awareness of the value of preventive 
health care for children. This year, Child Health Day is October 4. To promote the 
health of the approximately 78 million children and teenagers in the United States, 
CDC recommends the following for children and parents. Children should 1) learn 
to wash their hands to prevent infections; 2) eat breakfast before going to school; 
3) not smoke and avoid the smoke of others; and 4) exercise and play safely and 
appropriately use protective gear. Parents should 1) read to and be actively in- 
volved with their children; 2) get their children vaccinated; 3) get their children 
health-care insurance; 4) check for health hazards in their home and eliminate 
them; 5) place children weighing <40 Ibs in child safety seats and all others in safety 
belts in rear seats of automobiles; 6) seek medical advice if their child is slow to 
learn; and 7) avoid tobacco use and limit alcohol use. In addition, women of child- 
bearing age should take vitamins with folic acid to prevent certain birth defects. 

Additional information about Child Health Month is available from AAP, tele- 
phone (847) 981-7871, or on the World-Wide Web at http:/Awww.aap.org; 
http:/Awww.salud.unm.edu/asthma/chm/Childmo.html; —http://www.census.gov/ 
population/www/estimates/USpop.html; and http:/Awww.hrsa.dhhs.gov/ 
childhealth/outreach.html.* 


*References to sites of non-CDC organizations on the Internet are provided as a service to 
MMWR readers and do not constitute or imply endorsement of these organizations or 
their programs by CDC or the U.S. Department of Health and Human Services. CDC is not 
responsible for the content of pages found at these sites. 
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Public Health Dispatch 


Outbreak of Poliomyelitis — Iraq, 1999 


Since May 1999, 86 cases of acute flaccid paralysis (AFP) have been reported in 
lraq. Sixteen cases with onset during May-July have been confirmed as paralytic po- 
liomyelitis by isolation of wild poliovirus type 1; the remaining cases are either nega- 
tive, pending virus isolation (n=10), or positive for type 1 poliovirus with intratypic 
different ation pending (n=nine). The first confirmed case occurred in a person resid- 
ing in Ninevah governorate in the northern part of the country; subsequently, con- 
firmed cases were reported from nine of the 18 governorates in |Iraq, suggesting 
widespread transmission of poliovirus. Before this outbreak, the last confirmed cases 
of wild polioviruses occurred in Iraq during April-May 1997. 

Nine of the 16 case-patients with confirmed wild poliovirus were members of no- 
madic cattle-herding families; most cases reported since August occurred among chil- 
dren of resident families. Fourteen case-patients were aged <2 years, and 11 had not 
received oral poliovirus vaccine or were incompletely vaccinated. 

To ensure prompt reporting of all AFP cases, surveillance has been enhanced at 
major hospitals and other health facilities most likely to see children with acute paraly- 
sis. To control the outbreak and to interrupt poliovirus transmission, Iraq will conduct 
two rounds of National Immunization Days (NIDs)* in October and November 1999. In 
addition, two rounds of NIDs will be conducted in the spring of 2000. To assure that all 
children in high-risk populations are covered, existing NIDs planned at governorate 
and district levels will be strengthened. 

Factors contributing to the outbreak include declining routine vaccination coverage 
in many areas and insufficient NID coverage in southern and central governorates, 
especially among high-risk populations. The outbreak presents a challenge to the po- 
lio eradication initiative in Iraq and threatens reintroduction of virus into neighboring 
countries, especially Iran, Jordan, Syria, and Turkey. Iraq is part of a region that in- 


*Mass campaigns over a short period (days to weeks) in which two doses of oral poliovirus 
vaccine are administered to all children in the target group (usually aged 0-4 years) regardless 
of previous vaccination history, with an interval of 4-6 weeks between doses. 
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cludes border areas of Turkey, Syria, and Iran, where poliovirus transmission has been 
maintained until recently because of civil unrest, insufficient routine health services, 
and migration of minority populations across national boundaries. Preliminary 
genomic sequencing results indicate that the polioviruses in Iraq are similar to 
polioviruses in southeastern Turkey in 1998 and are not related to contemporary 
polioviruses from Pakistan and southern Asia. These findings indicate that the reason 
for the outbreak may have been continued undetected wild poliovirus transmission in 
the border areas of northwest Iraq. 

Reported by: Ministry of Health; Country Office, Baghdad, Iraq; Eastern Mediterranean Regional 
Office, Alexandria, Egypt; Vaccine and Biologicals Dept, World Health Organization, Geneva, 


Switzerland. National Public Health Institute, Bilthoven, Netherlands. Vaccine Preventable Dis- 
ease Eradication Div, National Immunization Program, CDC. 





National Adult Immunization Awareness Week — 
October 10-16, 1999 


National Adult Immunization Awareness Week (NAIAW) is October 10-16 this 
year. NAIAW highlights the influenza vaccination season, which typically begins in 
early fall of each year. NAIAW emphasizes the need for health-care providers and 
public health officials to intensify their efforts to vaccinate adults according to rec- 
ommendations of the Advisory Committee on Immunization Practices. In addition 
to specifying the appropriate use of influenza and pneumococcal vaccines for 
adults, the recommendations cover adult vaccination against diphtheria, hepatitis 
A and B, measles, mumps, rubella, tetanus, and varicella. 

Information about NAIAW is available from the National Coalition for Adult Im- 
munization, 4733 Bethesda Ave., Suite 750, Bethesda, MD 20814; telephone (301) 
656-0003; fax (301) 907-0878; e-mail adultimm@aol.com; and World-Wide Web site 
http://www.nfid.org/ncai*. 


*References to sites of non-CDC organizations on the World-Wide Web are provided as a 
service to MMWA readers and do not constitute or imply endorsement of these organiza- 
tions or their programs by CDC or the U.S. Department of Health and Human Services. CDC 
is not responsible for the content of pages found at these sites. 











Notice to Readers 


World's Population to Reach Six Billion 


The United Nations (UN) estimates that the world’s population will reach six billion 
on October 12, 1999 (7). The worid’s population reached one billion in 1804; sub- 
sequently, one billion increases came at intervals of 123, 33, 14, 13, and 12 years. 
Population growth rates increased over time because of high fertility rates and de- 
clines in mortality rates, especially since the early to mid-1900s. The UN projects that 
it will take 14 years for the world’s population to reach 7 billion and another 15 years 
to reach 8 billion. 

During 1995-2000, the world’s population has grown at an annual rate of 1.3%. If 
this rate remains the same, the population will double in 52 years (2). This growth rate 
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is substantially less than the peak growth rate of 2.0% during 1965-1970 and less than 
the rate of 1.5% during 1990-1995. 

The decline in world population growth rates is a result of substantial declines in 
fertility in less-developed countries during the past 25 years. Overall, in developing 
countries, fertility declined by approximately one third between the 1960s and late 
1980s, from an average of six children per woman to four per woman. This decline has 
continued into the 1990s. 

Although other factors, such as the age of women at first marriage and induced 
abortion, help explain the fertility decline, the most important determinant of declin- 
ing fertility in less developed countries is the increased use of effective contraception 
(3). An estimated 53% of all women of reproductive age in developed countries who 
are married or living in a consensual union are using some form of contraception; this 
rate is referred to as the contraceptive prevalence rate (CPR). In Latin America and the 
Caribbean, the CPR is 58%. In eastern Asia, excluding Japan but including China, the 
CPR is 79%. CPR is lowest in sub-Saharan Africa at 12%; however, in Botswana, Kenya, 
and Zimbabwe, CPR is 25%. 
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FIGURE I. Selected notifiable disease reports, comparison of provisional 4-week totals 
ending September 25, 1999, with historical data — United States 


: CASES CURRENT 
DISEASE DECREASE INCREASE 4 WEEKS 


Hepatitis A 1,045 

Hepatitis B 411 

Hepatitis, C/Non-A, Non-B 141 

Legionellosis 48 
Measles, Total 
Meningococcal Infections 
Mumps 


Pertussis 


Rubella 


0.5 
Ratio (Log Scale)” 
Beyond Historical Limits 
*Ratio of current 4-week total to mean of 15 4-week totals (from previous, comparable, and 


subsequent 4-week periods for the past 5 years). The point where the hatched area begins is 
based on the mean and two standard deviations of these 4-week totals. 


TABLE |. Summary — provisional cases of selected notifiable diseases, 
United States, cumulative, week ending September 25, 1999 (38th Week) 





Cum. 1999 |_Cum. 1999 





Anthrax HIV infection, pediatric* 100 
Brucellosis* Plague . 
Cholera Poliomyelitis 


paralytic 

Congenital rubella syndrome é Psittacosis* 

Cyclosporiasis* 47 Rabies, human 

Diphtheria Rocky Mountain spotted fever (RMSF) 

Encephalitis: California* : Streptococcal disease, invasive Grout 
eastern equine* 5 Streptococcal toxic-shock syndrome* 
St. Louis* Syphilis, congenital‘ 
western equine* Tetanus 

Ehrlichiosis human granulocytic (HGE)* Toxic-shock syndrome 
human monocytic (HME)* 1 Trichinosis 

Hansen Disease* 5 Typhoid fever 

Hantavirus pulmonary syndrome*' 6 Yellow fever 

Hemolytic uremic syndrome, post-diarrheal* 














no reported cases 

*Not notifiable in all states 
' Updated weekly from reports to the Division of Viral and Rickettsial Diseases, National Center for Infectious Diseases (NCID 
§ Updated monthly from reports to the Division of HIV/AIDS Prevention-Surveillance and Ep demiology, National Center for 
‘i HIV, STD, and TB Prevention (NCHSTP), last update August 29, 1999 

Updated from reports to the Division of STD Prevention, NCHSTP. 
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TABLE Il. Provisional cases of selected notifiable diseases 
weeks ending September 25, 1999, and September 26, 1 


, United States, 
998 (38th Week) 


Escherichia 
coli 0157:H7* 





AIDS Chiamydia 





Cryptosporidiosis NETSS 
Cum Cum Cum Cum Cum Cum 
Reporting Area 1999" 











PHLIS 

Cum Cum Cum Cum 

1998 1999 1998 1999 1998 1999 1998 1999 1998 
426,595 427.5 52 147 1 


33 1,525 2,891 4 
NEW ENGLANI 32 1,281 
Ma ” 








TED STATES 30,285 33,4 








438 28 
3 


PACIFIC 

Wash 

Oreg 

( alif 

Alaska 

Hawai 

Guarr 

PR 

VI \ . U - 
Amer. Samoa U J J J 
C.N.M.1 U U 
N: Not notifiable U: Unavailable no reported cases C.N.M.1.: Commonwealth of Northe 
"Individual cases may be reported through both the National Electronic Telecommunic ations System for 

Public Health Laboratory information System (PHLIS) 

"Updated monthly from reports to the Division of HIV AIDS Prevention-Surveillance and Epidemiology, National Center for HIV, STD, 
and TB Prevention, last update August 29, 1999 


N 





rn Mariana Islands 
Surveillance (NETSS) and the 
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TABLE Il. (Cont’d.) Provisional cases of selected notifiable diseases, United States, 
weeks ending September 25, 1999, and September 26, 1998 (38th Week) 





Reporting Area 


Gonorrhea 


Hepatitis 
C/NA,NB 


Legionellosis 


Lyme 
Disease 








Cum Cum 
1999 1998 








Cum Cum 





| Cum 





M 


W.S. CENTRA 
Ark 

La 

Okla 

Tex 
MOUNTAIN 
Mont 

idaho 

Wyc 

N. Mex 


A 


PACIFIC 
Wash 
Oreg 
Calif 
Alaska 
nawai 


Guam 

PR 

Amer. Samoa 
C.N.M 


254 


Cum 
1999 1998 


363 


1999 1998 


342 





N: Not notifiable 


Unavailable 


no reported cases 





866 


TABLE Il. (Cont’d.) Provisional cases of selecte 
weeks ending September 25, 1999, and S 
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d notifiable diseases, United States, 


eptember 26, 1998 (38th Week) 





Malaria 


Rabies, Animal 


Salmonellosis* 





NETSS 


PHUS 





Reporting Area 





Cum 
1998 





Cum Cum 
1999 1998 


Cum | 





Cum 
1998 








) STATES 


CG) ANT 
NGLANI 


E.S. CENTRAL 
Ky 


CENTRAL 


PR 
V 

Amer. Samoa 
C.N.M.1 


1077 
073 
46 

3 


U 
U 
U 


4,298 5,600 


659 


29,663 
1,841 





N: Not notifiable 


“Individual cases may be reported through both the National Electronic T. 


U: Unavailable 


no reported cases 


Public Health Laboratory Information System (PHLIS 


elecommunications System for Surveillance 


NETSS 


and the 
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TABLE Il. (Cont’d.) Provisional cases of selected notifiable diseases, United States, 
weeks ending September 25, 1999, and September 26, 1998 (38th Week) 


Shigellosis* 





Syphilis 

NETSS PHLIS (Primary & Secondary) Tuberculosis 
Cum Cum Cum Cum Cum Cum Cum 
1998 1999 1998 1999 1998 1999" 1998° 


NITED STATES 4 4,90 5,179 8,389 








Reporting Area 

















43 5,21 10,314 1,872 


PR 


Arr er Sar a 
C.N.M.I 


A 





N: Not notifiable U: Unavailable no reported case 
“individual cases may be reported through both the National Electror 
Public Health Laboratory Information System (PHLIS 

ve reports of provisional tuberculosis cases for 1999 ar 
System (TIMS 
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TABLE Ill. Provisional cases of selected notifiable diseases preventable by vaccination, 
United States, weeks ending September 25, 1999, 
and September 26, 1998 (38th Week) 
H. influenzae, Hepatitis (Viral), by type Measles (Rubeola) 


invasive A B Indigenous imported* Total 
Cum Cum Cum Cum Cum Cum Cum Cum 
1999 




















Reporting Area 1999° 1998 1998 1999 1999 1999 1939 1999 1998 


Es 857 818 11,2 16,504 4,717 7.122 47 1 21 3 

















Not notifiable U: Unavailable no reported cases 


*For imported measles, cases include only those resulting from importation from other countries 


Of 161 cases among children aged <5 years serotype was reported for 83 and of those, 22 were type b 
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TABLE Ill. (Cont’d.) Provisional cases of selected notifiable diseases preventable 
by vaccination, United States, weeks ending September 25, 1999 
and September 26, 1998 (38th Week) 
Meningococcal 


Disease 








Mumps Pertussis Rubella 
Cum Cum Cum Cum Cum Cum Cum 
Reporting Area 1999 1998 1999 1999 1998 1999 1999 1998 1999 1999 
1 2,008 ) 10¢ 4,504 1 


128 


DINITES 
UNI ST 

















Amer. Samoa 
C.N.M.1 


N: Not notifiable 
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TABLE IV. Deaths in 122 U.S. cities,* week ending 
September 25, 1999 (38th Week) 


All Causes, By Age (Years 





Pad’ All Causes, By Age (Years) 


Reporting Area Total Reporting Area ‘ A 
— Al | 365 45-64] 25-44] 1.2 <1 - . All | 65 | 45-64 | 25-44 | 1-24 

















Ages Ages 








10 
5 


N 


fn 
> 


aWenN@wc 








ases 
is table are voluntarily reported from 122 « nited States, most of which have populations of 100,000 or 

more. A death is reported by the place of its occurrence anc week that the death certificate was filed. Fetal deaths are not 

juded 
Pr eumonia and nfluenza 
*Because of ¢ hanges in reporting methods in this Pennsylivan city ese numbers are partial counts for the current week. Complete 
ounts will be available in 4 to 6 weeks 
ncludes unknown ages 
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